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To improve the properties of solar cells, primarily to increase the absorptivity of solar cells 
in a wider region of the light spectrum [1], various films are applied to their surface. Also recently, 
the photovoltaic effect is often used [2], which is the direct conversion of light into electricity and 
is considered one of the most reliable and abundant sources of renewable and clean energy. A 
high-mobility electron gas was observed in 2004 [3] at the interface of LaAlO3/SrTiO3 
heterostructure. In this work ee solve these problems by creating such a special state of the 
interface when applying a thin ferroelectric film on silicon.The properties of barium-strontium 
titanate (BST) films on a silicon substrate and the possibility of their modification are investigated. 
The properties of the heterostructures obtained by dielectric and various optical methods are 
measured and characterized. It was found that changes of the capacity of the heterostructure are 
related to increase of conductivity through the Si layer with increasing frequency based on the 
results of the study of the frequency dependences of the BST/Si heterostructure. The reflection 
spectrum from the BST film was studied. Based on these results, the absorption spectrum was 
modeled, which has a peak in the region of 3 eV. There is also an inflection in the region of 2.6-
2.8 eV, which can correspond to energy from the top of the valence band to the lower levels of the 
BST film defect system. The photoconductivity of the heterostructure interface and the possibility 
of modifying the properties of barium-strontium titanate films by the laser annealing method and 
the ion implantation method are studied. The surface was tested by atomic force microscopy before 
and after modification. The laser annealing method did not yield any significant results. The most 
promising method was the modification of barium-strontium titanate films on a silicon substrate 
by the ion implantation method with the introduction of chromium atoms with energy of 40 keV. 
The effect of modification on photoconductive properties of the films was revealed. The 
measurement of the photoconductivity has shown that current at the interface increases 
substantially when illuminated by the ultraviolet light. This increase is particularly high for 
samples modified by ion implantation. The possibility of carrier concentration increasing by this 
way is discussed when exciting the p/n junction for use as an operating element in solar batteries.  
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